Objectives: To investigate the function of immunomarkers CK7, CK20, CK17, CDX2, MUC1, and MUC2 in the identification of primary ampullary carcinoma mixed subtype.
| INTRODUCTION
Among all tumors of the digestive system, ampullary carcinoma is relatively rare. It is commonly treated by pancreaticoduodenectomy (Whipple procedure), which is one of the most complicated operations in general surgery, carrying high postoperative complications and mortality. Accurate pathologic diagnosis is very important for determining prognosis, selecting the treatment option, and developing a chemotherapy regimen.
The ampulla of Vater is a unique structure formed by the union of two different types of mucosa: the intestinal mucosa of the duodenum and the pancreaticobiliary mucosa from the pancreatic and common bile ducts. It is a hot spot for adenoma and adenocarcinoma. 1 Given the anatomic complexity of the structure, the definition of ampullary carcinoma remains somewhat ambiguous.
phenotypes (intestinal, pancreaticobiliary, and mixed) are observed in ampullary carcinomas.
In recently established guidelines, a tumor is designated an ampullary primary only if the following criteria are met. 2, 3 First, its epicenter is located in the lumen or wall of the distal ends (intraampullary component) of the common bile duct and/or pancreatic duct;
or at the papilla of Vater (ie, the junction of duodenal and ampullary mucosae, as defined by the College of American Pathologists); or the duodenal-facing surface of the papilla (the ampullary protuberance). In the latter circumstance, a tumor is designated an ampullary primary, rather than duodenal, only if the ampullary orifice is clearly located within the lesion. Second, the tumor epicenter or >75% of the bulk of the tumor is within the ampulla. 
| Immunohistochemistry
Immunohistochemistry was performed using the conventional streptavidin-perosidase (SP) method. Formalin-fixed, paraffin-embedded tissue sections were deparaffinized and rehydrated with xylene and a series of grades of alcohol. After epitope retrieval and inactivation of endogenous peroxidase, sections were blocked with 10% normal goat serum for 30 minutes and sequentially incubated with the CK7, CK20, CK17, CDX2, MUC1, and MUC2 antibodies (purchased from Beijing Zhongshan Jinqiao Biotechnology Co., Ltd., Beijing, China) and horseradish peroxidaseconjugated antirabbit and anti-mouse IgG. After washing, slides were developed by the chromogen diaminobenzidine tetrahydrochloride, followed by counterstaining with hematoxylin. A × B was <4, the staining result was considered negative, whereas a sum of ≥4 was considered positive. showed scattered spotty expression in all three subtypes. CK20 and CDX2 were expressed in both pancreaticobiliary and mixed subtypes (Table 1 , Figure 2 ). According to the experimental design of this study, this form of discontinuous scattered focal expression was considered negative (the sum of score [A × B] for this pattern is <4).
| Statistical analysis
T A B L E 1 Frequency of scattered spotty expression pattern of CK7, CK20, CK17, CDX2, MUC1, and MUC2 in 42 cases of ampullary carcinoma Figure 5 ).
| DISCUSSION
Ampullary carcinoma reportedly accounts for about 0.5% of malignant tumors of the digestive system, but the actual T A B L E 2 Frequency of CK7, CK20, CK17, CDX2, MUC1, and MUC2 expression in 42 cases of ampullary carcinoma
Intestinal, n (%) Pancreaticobiliary, n (%) Mixed, n (%) To date, the definition of mixed ampullary carcinoma remains controversial. Different authors have proposed that the mixed subtype be defined as when the pancreaticobiliary and intestinal subtypes each constitute >10%, 6 >20%, 7 or >25% of the tumor. 4 In our present study, Immunohistochemistry thus provides a more reliable means to aid in the subclassification of ampullary carcinoma, especially for poorly differentiated mixed subtypes. This is the first time we have proposed the identification of mixed subtypes by immunohistochemistry.
Of the 42 patients with ampullary carcinoma, only 4 (9.5%) were under the age of 50 years, indicating that ampullary carcinoma usually occurs among older patients. Statistical analysis of our data showed that different subtypes of ampullary carcinoma were significantly associated with the TNM staging of tumors (χ 2 = 6.508, P = 0.039). These results suggest that the pancreaticobiliary subtype is potentially more aggressive biologically than mixed subtype. We have also observed different survival rates in patients with different subtypes, although the differences were not statistically significant possibly due to the relatively small sample size.
Nevertheless, the survival curves for the first 60 months after surgery showed patients with mixed subtype in the intermediate survival rate, consistent with Kohler's report. 7 
| CONCLUSIONS
In summary, our study provides additional evidence to support immunohistochemistry using a panel of selected antibodies (CK7, CK20, CK17, CDX2, MUC1, and MUC2) as a useful tool to aid in the identification of ampullary carcinomas mixed subtypes. Accurate subclassification is of great importance to patient care and prognosis assessment.
